Abstract A 5-year-old rabbit with generalized scaling is presented. Multiple skin scrapings and acetate tape impressions were negative for mites and Malassezia . Culture for dermatophytes was also negative. Skin biopsies showed similarities with sebaceous adenitis described in rabbits (absence of sebaceous glands, perifollicular lymphocytic infiltrate at the level of the absent sebaceous glands, lymphocytic mural folliculitis, interface dermatitis). The owners refused any treatment and 2 months later the rabbit was euthanized due to anorexia. At necropsy a mass was found in the anterior mediastinum. Histopathology confirmed a diagnosis of thymoma. A possible paraneoplastic skin disease was suspected, based on similarities with thymoma-associated exfoliative dermatitis in cats.
INTRODUCTION
Exfoliative dermatitis (ED) in rabbits can be associated with many aetiologies: malnutrition, dermatophytosis, ectoparasites, Malassezia dermatitis, sebaceous adenitis and epitheliotropic lymphoma. 1 Thymomas in rabbits are uncommon. [2] [3] [4] [5] [6] They have been associated with haemolytic anaemia, dyspnoea, swelling of the head, exophthalmos and hypercalcaemia. Successful surgical removal has been described. 4 The present case presented with exfoliative dermatitis and, at necropsy, a thymoma was found. Histopathology of the skin biopsies showed many similarities with five cats with thymoma-associated exfoliative dermatitis described in a recent article. 7 It seems that a similar disease exists in rabbits. The purpose of this article is to add another possible differential to the list of exfoliative dermatoses in rabbits.
CASE REPORT
A 5-year-old, female rabbit weighing 1.5 kg was presented with a 6-month history of a mildly pruritic, scaling dermatosis. The rabbit was housed indoors and was fed a commercial rabbit pellet diet. The owners did not have cutaneous lesions. The only contact animal was a Maltese dog with seasonal pruritus contributed to atopic dermatitis. There was no history of anorexia or diarrhoea. No change in mental status was mentioned. Skin scrapings and dermatophyte culture performed by the referring veterinarian were negative for ectoparasites and dermatophytes. Previously, the rabbit was treated with imidacloprid (Advantage, Bayer Kiel, Germany) once and ivermectine (Ivomec, Mérial, Toulouse, France) 0.3 mg kg − 1 subcultaneous every 7 days for two treatments without improvement of the skin lesions. Physical examination revealed an alert rabbit. No abnormalities were detected on auscultation of the thorax and palpation of the abdomen. A generalized exfoliative dermatosis was present. The main affected areas were the face, pinnae, neck and dorsum (Figs 1, 2). Large, adherent white scales and patchy alopecia were seen. Scaling was also present, to a lesser extent, on the ventrum. The face and hocks showed some erythema. An otoscopic examination was negative for Psoroptes cuniculi . Multiple acetate tape impressions were negative for Cheyletiella or Malassezia infection. Deep skin scrapings failed to show any mites. Culture for dermatophytes was negative. Multiple skin biopsies were taken. No sebaceous glands were seen on histological examination. The epidermis was hyperkeratotic (Fig. 3) . Some follicles showed an infiltration of lymphocytes at the level of the absent sebaceous glands (Fig. 4) . Other findings included a lymphocytic mural folliculitis, cellpoor interface dermatitis and lymphocytic exocytosis. No parasites or dermatophytes were seen. A diagnosis of sebaceous adenitis was most likely, although epitheliotropic lymphoma could not be excluded. Treatment with cyclosporin or retinoids was discussed with the owners, but refused. Two months later the rabbit was represented with anorexia and no change of the skin lesions. The owners requested euthanasia. On necropsy a mass was detected in the anterior mediastinum (Fig. 5) . Histopathology of this revealed a nodular, mixed proliferation of epithelial cells and small lymphocytes. There was no pseudostratified or ciliated epithelium to indicate a branchial cyst and lymphoma was excluded on the basis of small, well-differentiated lymphocytes and pronounced proliferation of epithelial cells. A diagnosis of thymoma was made. There were no other macroscopic abnormalities, so no other histopathology was performed. 
DISCUSSION
Exfoliative dermatitis in rabbits is associated with many aetiologies (malnutrition, dermatophytosis, ectoparasites, Malassezia dermatitis, sebaceous adenitis, epitheliotropic lymphoma).
1 Malnutrition was ruled out by history and dermatophytosis by culture. Ectoparasites and Malassezia were excluded through negative acetate tape impressions and skin scrapings. Epitheliotropic lymphoma, although uncommon, has been described 8, 9 but this was excluded by necropsy and histopathology.
Clinically similar exfoliative dermatitis has been reported in another study on four domestic rabbits and diagnosed as sebaceous adenitis as no thoracic pathology was found. 10 However, the rabbits also had interface dermatitis so the authors mention that the sebaceous adenitis may have been part of a more generalized disorder. In the present case a thymoma was found. A causative relation with the skin lesions seems possible, although this could represent a pure coincidental finding.
This lapine case also shares many characteristics with exfoliative dermatitis in cats. 7, [11] [12] [13] [14] [15] [16] [17] [18] The lesions in cats consist of white scales with focal areas of alopecia, sometimes with erythema. Pruritus is usually not present. The lesions start on the head and pinnae, but become generalized. Thymomas are usually present. The histopathology is a cell-poor interface dermatitis (mild lymphocytic exocytosis, apoptosis of keratinocytes in the basal cell layer and to a lesser extent in the stratum spinosum). A recent article showed that, as well as areas of cell-rich interface dermatitis, loss of sebaceous glands is a typical finding. 7 A causative relation between thymoma and exfoliative dermatitis was proven in two cats with resolution of skin lesions after surgical removal of the thymoma. 7, 14 Thymoma is a neoplasm of thymic epithelial cells and has been reported in many species including rabbits. An association with myasthenia gravis, polymyositis, myocarditis and some unusual dermatoses has been made in humans and approximately one in three of human thymoma patients have symptoms of autoimmune disease at the time of diagnosis. 19 In the rabbit, haemolytic anaemia and hypercalcaemia have been described in association with a thymoma. [2] [3] [4] 6 In dogs and cats, an association is present between thymoma and myasthenia gravis and in cats between thymoma and exfoliative dermatitis. 7, [11] [12] [13] [14] [15] [16] [17] [18] It seems likely that an immune dysfunction related to the thymoma results in autoimmune disease. Probably, the altered thymic microenvironment results in abnormal intratumoral T-cell development. 20 In a review article of thymic pathology in dogs and cats, one cat with a thymoma and concurrent skin disease was described. Skin histopathology revealed the presence of IgG at the basement membrane zone in a pattern consistent with immune complex deposition. 15 Another study failed to show cross-reacting IgG antibodies in the skin but there were CD 3+ lymphocytes in the interface dermatitis. 7 A hypothesis of a T-cell mediated process caused by abnormal antigen presentation of neoplastic thymic epithelial cells was given.
To the author's knowledge, this is the first described case of exfoliative dermatitis and concurrent thymoma in a rabbit. The clinical and histopathological descriptions are very similar to thymoma-associated exfoliative dermatitis described in the cat. A paraneoplastic process associated with a thymoma is one of the differential diagnoses in generalized scaling disorders with dorsal distribution in rabbits.
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